Neurotransmitter-induced hypothalamic-pituitary-adrenal axis responsiveness is defective in inflammatory disease-susceptible Lewis rats: in vivo and in vitro studies suggesting globally defective hypothalamic secretion of corticotropin-releasing hormone.
The susceptibility of female Lewis (LEW/N) rats to the development of streptococcal cell wall (SCW)-induced arthritis and other autoimmune phenomena is associated with the inability of their hypothalamic-pituitary-adrenal (HPA) axis to adequately respond to inflammatory stimuli. In contrast, resistance to the development of SCW-induced arthritis and other inflammatory autoimmune manifestations in histocompatible female Fischer rats (F344/N) is related to their intact HPA axis response to inflammatory mediators. To evaluate the mechanism and the specificity of the HPA axis defect in LEW/N rats, we examined the ability of three major excitatory neurotransmitter systems to activate the HPA axis in both Lewis and Fisher rats. The responsiveness of plasma ACTH and corticosterone to the cholinergic muscarinic receptor agonist arecoline, the alpha 1-adrenergic receptor agonist methoxamine and the serotonin (5-HT) type 2 receptor agonist 1-(2,5-dimethoxy-4-iodophenyl)2-aminopropane were significantly blunted and/or abolished in LEW/N compared to F344/N rats. To localize the HPA axis defect to the hypothalamic CRH neuron, we evaluated the ability of explanted hypothalami from the two strains to secrete immunoreactive CRH in vitro, in response to acetylcholine (ACh), norepinephrine (NE), 5-HT and the 5-HT agonist quipazine. LEW/N hypothalami released less immunoreactive CRH (iCRH) in response to ACh, NE, 5-HT and quipazine than F344/N hypothalami. The dose-response curves of these compounds in the former were shifted to the right and/or abolished, suggesting decreased sensitivity of LEW/N hypothalami to these neurotransmitters.(ABSTRACT TRUNCATED AT 250 WORDS)